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(54) COMPOSITE MAGNETIC MATERIAL AND ITS MANUFACTURE 

(57)Abstract: 

PURPOSE: To develop a composite magnetic material wherein its resistivity is large and its 
saturation magnetic flux density and its high-frequency characteristic are both excellent 
CONSTITUTION: An oxide magnetic material is featured by bonding, via a binder, a mixture of 
65 to 98wt.% of an iron alloy powder of one kind or two kinds selected from Sendust whose 
particle size is at 200|um or smaller and which is provided with an oxide film in a thickness of 
0.003 to 0.04fxm on the surface and an Fe-Si-based alloy and 2 to 35wt.% of a highly 
compressive soft-magnetic metal powder at a particle size of 200^im or smaller or a mixture of 
65 to 98wt.% of an iron alloy powder, 1 to 30wt.% of a highly compressive soft- magnetic metal 
powder and 1 to 15wt.% of a soft ferrite powder at an average particle size of 5|jm or smaller. In 
its manufacturing method, an organic binder at 0.3 to 1.0wt% and/or an inorganic binder at 0.2 
to 1.5wt.% are added to, and mixed with, the above-mentioned mixture, this mixture is 
pressurized and molded under a pressure of 5 to 20t/cm2, and the mixture is heat-treated at a 
temperature of 120 to 200° C in the case of only the organic binder and at a temperature of 
600 to 800oC in a case where the inorganic binder is contained. 
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(54) [«n^>«H;] ««»tt*t»4J Jirf^^llSt^S 



(57) 

[ttJft] fe^200 /imKTT, -etf>S®KJ»£0. 003 

I^H^biW: 1 «Xtt2fiO«-frA»65- 
98wt%t, &fl200 Mm£ilTOiCEEntt«ktttt&JH»2 
-35wt%£ *fcJ±±IB**A»65-98wt% 
£ , RifSBiCifiEtttttttt'ltAMA 1 -30wt%^ «fc 0«pi©tt 

/V ITS** *T45 r t t#ti 

fcj^^lc 0.3 -1.0 wt%(D#^W^<>< >y-^J:t>* 

/£fcf±0.2 -1.5 wt%(DM^S/W 

U #;^T% 5 -20 t /cm 2 cOff^T^DJE^J^L, 

«L V^-O*tf>»frK:jA120 -200 tOfi 

S-e. *fc«aHt/<^^^-«r^tf»frJc:tt600 -800 
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003 ^m-0.04^mCD^b^^^--roir>^^ hfcj: 

£»65-98wt%fc, 200/* mKT^>*iffi«tt**tt 
&*»2-35wt%i:<Dtt**t % /W^-^LTJe 

[«*«2] ^H200 M mJ^TT% -fcOSHI-ffSO. 
003 Mrn-0.04MnK7?K{fc J R«**-rS-fe>^ hfcj: 
t/Fe-Si*#Ao5 t>a»fc*tf;h,fc l l^li2S^ 
&;&65-98wt%fc, 200^ mWT<Oi65EE«H4*flStt 

A«3»l--30wt%S3J:U«¥*a«fi[@5 MmJ^T^y7 h7 
x7>f -15wt%fc?>aa^£r, /<>f^-^L 

T^£-£Tft o :i fc fc 

im&m 3 ] i * fete 2 IcIE^jiS^tc:, 0. 

3 -1.0 vrt%<7>#«e/^>y-£fcf±0.2 -1.5 wt% 
a>«MMM* >y-m>f^>'>ft< fc t lM-h^ 

-oy-zmmm-fri^ &v>-?, 5 -20 1 /cm 2 ^ee^ 
t* 120-200 x;<oi&mx\ ^/ciig/^yy-^, 

O^^CiJi, 600-800 < C^«aS"CJftft!iSi-5 c t 

[»fl©Bi6R«l 
[0 0 0 1] 

"T h»tO«*»«r^>f ^—*r^L-CiS'fr**rftS 
**BE»«^«-» fc -t tKDMm Ido v * T -C fc 5 . 

[0 0 0 2 ] 

^t:^ottf: 0 C0>.fc3 4*t»fc LTfi. ffefe. ir 
>-<^x h-^ftv^^ (Si-4-7%Fe) K ¥(D&&&% t <D& 

mmmtn. tfcfiy7h7x7^ h^^wi* 

^t^|-cDv>-ri^J6^ s ^ffi^i^Tv^fc 0 ? ft ft 

[ 0 0 0 3] ^Hic^L^. wOjft«att#»«riKflE 
fc 1-5 $ *VT V > o (#^BS63 - 1 76446^ 
^tti^JMPIfc KSflttl»3is2: o**ttis 

[0004] L*>Lft#«b, :©4IItt«*Ht ^ 



(2) W6- 2 3 6 8 0 8 

2 

[0 0 0 5] — ±«B*JMH*ttt*tt, ttftttJKtt 

*ttKv^K««4m!6«v^fcv^5>:Ad«*>!9, 

±eiMb*«ttw»tt, iBAnatttWft^ws^s fc s 
[0006] ifc#ot, &mm&ttntmmm&tt 

J0 ^fcSr«^bi-5Cfctc«t **^)4Bo#tt^ 
^tttc-r 6 r fc ft < «JEi-S*r»«rWHBi-« C fc d J "C 

t^LT^*<^Lp§t3(7)fcftf9. ^coi^ffl^afi 

[0007] c*uc*j-L^ N rwipmibCTL 

(D#^BS56- 38402 -S§-4^-Cli. ffizfc:?^^ MHigjfc 
Srffli^T, &KSM&»5fc ^n-fftfc*) frjRfttfMg 

mtn {? x7>r hftfc*) t«l hmoa, 

©«FBBBa58-164753#^«-Ctt, IMbfettttttft (7* 
7>f hftfc*) fcFe-NI»i«r«*fl:Ufc«*attt*f»3ft« 

®#^BS62- 38411 AJSK'ttft* 
»ft^) fcHMbMfllttttn- (:7^<<h»ftfc*) ioi 
^(C, BzOa^ 1 -10%^D L> 600-800 *C^m«-C 

[0 0 0 8 ] L*»Lft**5>. _LIB*tS*a*fc:oi,*r 
(D«fMBS56- 38402 *^«fcH^Oft*-Ctt, ^Mtttt 

+^■eftv^fcfi^>^-, noo-iasor^ig-rsc: tt*&m 
ri^v\ ^#^^^Mbi-^>fc^e»Pp^^foofc 0 l 

£7)til:7x7>f h«fl, £*btcHIP M^tSO 

40 [0 0 0 9 ] ©#WBa58-164753^^i-M^oa«-e 

lcfo5^«t>tc, j^Mli (950 r% temt^^v 
4 Y fc*JRJCLTL*v^««4«4ds*Ybi-5c:fc, 
^»lK£E*^*«r^v^rv^ftv^«>^riE«*oeflt*s 
{Sv n c fc ft J?0>flM|j&s o fc 0 
[0 0 10] ©#^0362-38411 *^S»cM^©ft«-e 

Cfcofc^t^ jR^lIS (600 -800 r) T\ ^Jlfc 

hfc!ft«R«;LTL*v^a*wtt*s5e{b-rsi 
jo fc, *g^2'j (B203) (7?^^+^Tftv^- fc, &mu& 
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[0011] 
[0012] 

[0013] i-/«Ct>*> N **Wfi, tt^200 iz mJ^T 
T\ ^^©Ici? £0.003 Mm-0.04/im^fbfiISr 
^TZ-t^Vx h:fc«fcT>Te-Si^#&<Z>5 
^Ift^(l2mc0^^65-98wt%t, 200 /xm 

JE*T<^iS5JEJS'f4ttltt'l4AJR«& 2 — 35wt% £ (OW&m*, 

*«tt»»T?fe?> , *fc*3SWtt, &H20 

0 MmJ^T-e, -tOSBJw/?$0.003 zz m—0. 04 zz m<7} 

m 200 zz m&T^>KJEEtBttlkBttt««U» 1 -30wt%*5 J; 
W*Stt8 5 h7x7-f h*& 1 -15wt% 

ft Id, 0.3 -1.0 wt%O^T««^>'^— *fcf±0.2 - 

1.5 wt%<7>M«ur^^ >-^-<^rna>'>#< ttia 

J^±^<>r >-y-Sr^D^U ftv^ % 5 -20 t /cm 

©•-frtcw: 120-200 sfc&Mafr^ 
<< >y—(Dm^{at, 600-800 c c<Di&mxf&® i mi-z 

[0014] 



(3) - 2 3 6 8 0 8 

[0 0 15] *ISWt-d^5«'fratttt»©f^K 

^V^^ 0 wd-C\ «#&»<7>tt&&200 /z mJ^Tlcpg 
£LfcS&tt, 200 MmjB-CttAJKI&ffl^tOJBmata^ 

[0 0 16] :<Z)J:9^tM»itTlt IkfltAWtt 
^ffitb/cirv^^h (Fe-Si-AI#<fe. Si : 4 -13vrt%, 
Al : 4-7wt%. glgffFe) £fc«:Fe-Si (Si : 3- 

7wt%. »ftJFe) ##W;:fliV*e>;h,5. wCO^Sli. 9 

[0 0 17] ±Bft#4»tt, tt^FW^I&Wftfcftofc 

*A»*BDO»YbA«ll OaaUR) OiP^tt, 0.003 Mm 

fbftBIOJ([$^0.04^ni*«JtSfc, 
<tt9«#*»OB£«4^^^b1-SA»fe^*>5 0 - 

KibfiKofl[$dso.oo3 /im*s»-ettj6a»m^* 
<> ft#A»*»B^>tt:aa;3ft«/hs< 4oT»mata^ 

30 [0 0 18] ^LOJ:5*IMbjR«!«r#i-S«-frA»*o 
E#»i, *#Bttt»»(r»L, rt#ft-C65-98wt%t 

-OSSfi, «^»**598wt%jETH. 
»*©«#^*tfSfc*l:, tbttWtt^o^tv^-fr 

#T-#^rv^^"t?fo5o — ^> »-&&»***65wt%7l5ffli 

^ [ooi9] ^(^ s *&w\z.i>*t>*zm&m&#n<DftM 
&%&^xtj:z^<^bfr\<^&m&m^^z>ztt>wmx 
[0020] c<oKiE«itt«»tt^jR»tt, 

200izmJ^T^t>^^ffi^ ; 5o CIWS^H, SSJEffi^tt 

* s ^ct < *9iarTSt^«FttJ&«*fbi-5*^"efe5o 

[0021] r03i«£Eflttt)c«ttAMI»0!>£«*(i. S 
50 S 0 rwlfill KfiE«ttttttttftH»^l£^i2wt 
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[0 0 2 2] ±34Lfc*l»MlC«SK'fr&»* 

«r**f frt" 5:t ft So 

[0 0 2 3] rt^J: 5 4*«Mt-«Stt'fr&» 

h»*«, Jt«M«ft-?-©**V^ ( 200/zm^T) 
W**^*^!*, ( 200^ m£AT) CfflU: 

[0024] :^y7h7x^ bmmttmi*. 

;^<<, ^os^tor&jjztife* 9^#T-#ftv^*b-c£> 

Oo — *s h7x7-< M»*M5wt%SriBx.5 £ N « 

[0 0 2 5] ^^S^^^^Sit^l'O 
^TRWtS, *i\ ttS200 ^mJEATT-, *0*B5fc 
J¥£0.003 AimM).O4Mm<0BMbi£K£^5ir>'^;* 
hfeiWe-Si**^} *>*»?>atf*tfc 1 fiXfl2fi 
^^M&65-98wt%£, 200/2 m^T<Ofl5ffiR8i£ 

»^f£&Jl$&2 -35wt%ft ^CWIftl^ 5 m mJ^T 
T'fc5y7h7x7^ h»^^f5 c r<D*I 
^#*V»J»fc^©#«Mr'<^^—0.3 — 1. 

0.2 -1.5 wt%£, ^f7!l ^*ffi»ft2rwWtJM0.2 
-0.7 wt%£ $rttt, 5~20t / /cm 2 coj£^ 

[0026] ::t% t«f/^y^-, y 



(4) #^^P6 - 2 3 6 8 0 8 

#;S«:^LTV*3 0 ft^o. *DJEfiSc^OJE^lfiSIS^5~20 
t/cm 2 fc:|Bjei,fca*«U 5 t/cm 2 *««trit*#: 
«**Mft<*0l-y* 20 1,/cm 2 *£ffl<B*ft 

[0 0 2 7] Jzifioj: 5fdUT»e>tufc^«: 

fix W«S«'^^-<^<o$&^(cl±120 -200 t:co^ 
70 >y-«r$tf»-fricf±600 -800 

200 rtc-f-sa^ti, wtf>ififlfiKlg-e«:> &&%L^Fm* 

[0028] ilf/^y^o^, foSVMl, 
20 tt N 600 < C*»*?t*B©Kl6**+»twf?*>^i', 800 
f&*GSoigi£ £600^800 'CKI-So :^ 

Mwcoas-frttj: uai@i-?ft?tt, ^o^^ 

[0 0 2 9] K±KWbfcJ: 5^*»WJcJ:Jxfl, &m 

[0 0 3 0] 

(1) ^1, 2 M^Tct ? Si : 9. 5 wt%, Al : 
' 5.5 wt%, ^gBFe^ft-S r-tr^y;* , £fcfiS 

i : 6.5 wt%«r4trFe-Si»*4»«r. *Th-r>TX» 

*<D%L&&mi~Z>Bm<0—M$:?L v ^tiot, 200 
^ MmJ^T*5£ 1^200 Mm«W»*tlC»«Lfc, 

(2) ±12(1) -C#bixfc#a»5fe(0— «Sr, *1, 2 Id 

(3) W£Elittit«tt»t LTtt, TKTh^-YX&ft^tK 

(4) — MnZn^^^-f (ZnO 13.5 mol%, Fe 
50 z03 53.0 mol%, Mn33.5moI°/ 0) Ca0 0.15wt% r S i O2 
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(5) w^J:9lwLT^^ixfc^3e&fooV>«^S^t:^ 

(6) ztih&m&ffim^ mj£&<D^#*i/mm 

- ^^DL x tiQmi&ML1Z& 600-800 1C 
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[0 0 3 1 ] ±E*lt*WftfeWctfc(R«|«cov^T«>at 
[0 0 3 2 ] 
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